p53 represses ribosomal gene transcription.
Induction of the tumor suppressor protein p53 restricts cellular proliferation. Since actively growing cells require the ongoing synthesis of ribosomal RNA to sustain cellular biosynthesis, we studied the effect of p53 on ribosomal gene transcription by RNA polymerase I (Pol I). We have measured rDNA transcriptional activity in different cell lines which either lack or overexpress p53 and demonstrate that wild-type but not mutant p53 inhibits cellular pre-rRNA synthesis. Conversely, pre-rRNA levels are elevated both in cells which express mutant p53 and in fibroblasts from p53 knock-out mice. Transient transfection assays with a set of rDNA deletion mutants demonstrate that intergenic spacer sequences are dispensable and the minimal rDNA promoter is sufficient for p53-mediated repression of Pol I transcription. However, in a cell-free transcription system, recombinant p53 does not inhibit rDNA transcription, indicating that p53 does not directly interfere with the basal Pol I transcriptional machinery. Thus, repression of Pol I transcription by p53 may be a consequence of p53-induced growth arrest.